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“Chip-sandwich” offers 3D 
Researchers at Munich-based 
Infineon have developed a tech- 
nique to solder different types 
of integrated circuit chips 
together to form a “sandwich” 
chip system, packing more 
capability into the same area as 
a single chip and creating high- 
speed connections that allow 
an increase in complexity while 
reducing costs. 
For a first sample Infneon pro- 
duced the upper and lower 
modules of these new sandwich 
chips in Dresden, Germany, 
demonstrating the feasibility of 
the new approach to a problem 
the industry has tried to solve 
for ten yearsThe technique uses 
standard chipmaking and pack- 
aging machinery to take a giant 
step forward in chip integration. 
The soldering technique, called 
SOLID, combines the multiple 
chips in a single package to cre- 
ate a single product.Thc tech- 
nology promises both to speed 
up chip performance, and to 
help reduce the price of 
current chip solutions by up 
to SO percent. 
Using SOLID, interior contacts 
within a single chip package 
conduct signals directly between 
the individual segments of a 
chip.A SOLID product can 
achieve clock rates of up to 200 
GHz (100 times faster than 
today’s fastest desktop PC: 
processors) and support more 
communications lines between 
the chips in the package. 
Compared to existing chip sys- 
terns, it is possible to pack hun- 
dred times the number of con- 
nections into the same space. 
SOLID uses diffusion soldering 
(the exact term is solid-liquid 
interdiffusion). Prior to soldcr- 
ing. the upper and lower sides 
of the “sandwich” chip are coat- 
ed with a very thin layer of cop- 
per. The solder is applied with a 
thickness of only 3 pm. Both 
chips are then soldered togeth- 
er at a temperature of 270°C 
and 3 bar of pressure to create 
a permanent bond.The com- 
bined chips will not be higher 
than “normal” chips because 
thinned wafers with a thickness 
of 120 pm are used as a basis. 
For SOLID products. lnfineon 
will reduce them to only 60 pm 
in a cost-effective standard 
proccss.The “chip sandwich“ is 
provided with the same outer 
layer for semiconductor compo- 
nents made of compound mate- 
rial and plastic as normal chip 
systems - this allows a savings 
of up to fifty per cent of 
the material and the cost for 
packaging. 
New optical amplifier is 30% smaller 
Alcatel Optronics has extended 
its compact optical amplifier 
range with the first dual booster 
amplifier, theAlcate1 1926 MAM. 
Aimed at optical cross-connects, 
metropolitan and access links, the 
new subsystem contains two sin- 
gle-channel Erbiumdoped fiber 
amplifiers (EDFAs) in one pack- 
age (100 x 90 x 12.7 n&),yield- 
lng a 30% footprint reduction 
compared to two compact 
EDFAs. It improves equipment 
density and integration time at 
the system level, while reducing 
manufacturing and operating 
costs. 
Alcatel also offers the integra- 
tion of several discrete EDFAs 
(2,4,6, or 8) in a single pack- 
age to save space and cost and 
to simplify on-board assembl),. 
“With this dual amplifier, we are 
moving ahead in multi-function 
integration, responding to cus- 
tomer size and cost reduction 
requirements,” said Philippe 
Bregi, Chief Operating Officer of 
Alcatel Optronics. “The solution 
we offer today specifically 
addresses system architectures 
with a high concentration of 
discrete EDFAs.” 
The 1726 IMAM is available in a 
configuration able to reach + 17 
dBm (50 mw> optical output 
power in the C-band (1530 - 
1565 nm).Although the two 
EDFAs are in the same package, 
each functions independently, 
using an internal 980 nm pump 
module.The in-house made 
pump modules maintain the 
low optical noise figure, typical- 
ly ~5 dB for an optical input 
power of -6 dBm. It typicall? 
consumes less than 9 W and 
improves fiber management by 
arranging all fiber pigtails on 
the same side of the package. 
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integration 
infmeon’s sdndwlch chip increases 
capabiiity without mcreasmg the 
chip footprint. 
The new technology is suitable 
for almost any semiconductor 
application, from chips for 
mobile communications to 
industrial and automotive sys- 
tcms. Existing products can be 
made with up to 30 per cent 
less cost through the more 
effective utilization of produc- 
tion Etcilities - for example b! 
producing the highly complex 
upper sides and the less com- 
plex bottom sides of the ‘sand- 
wich’ chip separately. A chip 
that is manufactured with the 
SOLID process also requires up 
to 50 per cent less space than 
conventional products with the 
same functionality that are 
arranged side by side.Thc 
shorter tracks rcducc the 
power consumption, which 
results in a lower operating 
temperature. 
The first prototype being pro- 
ducrd in the new technology 
is a smartcard controller. 
Current smartcard controller 
products combine both a logic 
chip and memory chip on a 
single planar surfacc.Thercfore 
the controller has only a limit- 
ed memory capacity, typical11 
32 Kbytcs of mem0ry.A first 
prototype of a smartcard con- 
truller manu&ctured by 
Infineon using the SOLID 
process ha5 160 KISytrs of nun- 
volatile memor):This means 
that it is nut only possible to 
store more data on the chip 
but also that the working 
smxrtcard can USC ;I more com- 
plex operating system and rnn 
more applications 
Technology: Microelectronics 
- 
RFMD debuts highly integrated 
CDMA front end receiver 
RF Micro Devices has begun 
production of the RF2870 front 
end receivcr.The RF2870 is a 
low-cost, highly integrated sin- 
gle-band front end solution that 
features an integrated transmit 
(TX) local oscillator (Lo) buffer 
amplifier.The device comes in a 
reduced size 3 mm x 3 mm 
footprint package and is 
designed to optimise hoard 
space in applications using 
code division multiple access 
(CDMA), CDMA lS-95, JCDMA, 
cdma2000 lx and cdma2000 
lx-EVDO standards. 
Michael Coady, marketing man- 
ager for CDMA products at 
RFMD, said: “Board space is 
extremely valuable in current- 
and next-generation handsets, 
especially in 1 x-EVDO solu- 
tions where system engineers 
often use two receivers.The 
RF2870 features an extremel) 
small 3 mm x 3 mm footprint 
package. reducing the required 
board space and associated 
cost, as compared to leading 
competitive solutions.This 
solution meets industry 
demands for reduced package 
size while adding the 
increased functionality of its 
integrated TX LO buffer ampli- 
fier and lower noise figure in 
both the LNA and mixer. In 
addition to reducing board 
space, the highly integrated 
solution helps engineers effi- 
ciently achieve design goals 
and accelerate time-tt)-market.” 
Alastair Upton, director of digi- 
tal cellular products at RFMD, 
added: “We continue to see 
strength in our CDMA receiver 
business especially at our key 
customers in Korea and Japan. 
Over the last 24 months WC 
have delivered over 65 million 
CD&IA small signat products, 
with a majority of those being 
silicon germanium-based 
receivers.Thc RF2870 fulfills 
the need for small size and high 
performance, both of which are 
required for new cclma2OO0 lx 
and 1 X-Evt)c) tTdn&etS." 
The RF2870 is designed to ex- 
cecd the IS98H/D interim stun- 
dard for CDMA cellular commu- 
nications.The design offers a 
three-state gain control to meet 
IS-98 IIMD tests.The device also 
includes an integrated TX LO 
buffer amptitier and digital con- 
trol of LNA gain, mixer gain and 
power down mode.The RF2870 
amplifies and downconverts RF 
signals with stepped gain control 
and adjustable III’3 of the mixer 
using an off-chip current setting 
resistor to allow for minimum 
DC current consumption.Thc IC 
features 1.9 dH cascaded noise 
figure and 25 dB cascaded gain. 
Manufactured in silicon germa- 
nium, the RF2870 is offered in a 
3 mm x .i mm leadless plastic 
package. Samples, fully assem- 
bled evaluation boards and pro- 
duction quantities are available 
now from RFMD. 
Hish-current Sic diode device 
Cree has a new 20 Amp, 
600 Volt silicon carbide 
Schottky diode in a TO-247 
industry stantlard package.This 
new addition to its SiC 
Schottky rectifier product 
range allows customers the 
flexibility of a higher current 
device, or the replacement of 
two diode packages, with a sin- 
gle packaged device. Potential 
applications include power 
factor correction. high fre- 
quency power supplies and 
power conversion in motor 
controls. 
The new diodes will offer the 
same benefits as other SiC 
rectifiers including a faster 
switching speed than 
comparable silicon diodes at 
similar breakdown voltages. 
Presently up to 50% of the 
power loss in a typical power 
factor correction circuit is 
attributable to the switching 
speed of the silicon PIN diode. 
Because of the faster 
switching speed of a SiC 
Schottky diode, Cree says 
the switching loss 
associated with the diode 
can be nearly eliminated, 
resulting in an overall j-7%1 
reduction in the amount of 
power consumed by the cir- 
cuit.Additionallp, due to the 
high thermal conductivity of 
Sic, the operating temperature 
of the Sic diode and the sili- 
con switch is lower, which 
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can reduce the size of the 
switch and heat sinks, 
enabling a more compact 
design. 
Chuck Swoboda, President and 
Chief Executive Officer of 
Cree said: “We believe our SiC 
Schottky diodes offer 
enhanced capabilities, with 
f%ster switching speeds and 
lower switching losses, than 
silicon-based devices available 
in the marketplace today. We 
continue to expand our offer- 
ings for applications requiring 
higher voltages and higher 
operating currents, thereb) 
enabling an array of choices 
for smaller, more efficient 
power systems.” 
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New power amplifier for 802.11b 
SiGe Semiconductor has 
launched its SE2522L, a highly 
linear 2.4GHz power amplifier 
claimed to deliver the industry’s 
best combination of perform- 
ance and power efficiency to 
IEEE 802.1 lb systems.The 
device combines an efficient sili- 
con germanium architecture 
with power control circuitry to 
reduce current consumption by 
as much as 50 percent com- 
pared to competitors, while 
achieving superior power added 
efftciency that ensures reliable 
transmissions over an extended 
range. SiGe’s SE2522L is sam- 
pling now, and is expected to 
drive 802.1 lb-enabled laptop 
PCs, computer peripherals, cellu- 
lar handsets, and other handheld 
computing devices by year end. 
The SE2522L is the latest addi- 
tion to SiGe Semiconductor’s 
RangeCharger family of wireless 
power amplifiers and front-end 
devices. It is based on the 
SE2520L, launched last 
December. Since its launch, the 
SE2520L has been selected by a 
number of major manufacturers 
for 2.4GHz products, including 
802.11 b reference designs and 
cordless phones, which will be 
on the market later this year. 
The SE2522L has an additional 
power detector to boost per- 
formance and simplify design 
ofWLAN systems based on a 
CMOS radio. While CMOS 
radios are popular for their abil- 
ity to meet low cost and high 
integration requirements, they 
produce variable power out 
that can affect the stability of 
WLAN transmissions.The 
power detector eliminates the 
need for extra circuitry to cor- 
rect this and ensure output 
power stability. 
“Initial customer feedback of 
the SE2522L has been positive, 
and we are confident that the 
device will extend our penetra- 
tion into the 802.1 lb market,” 
said Bill Cuming, vice president 
optical, cable and components, 
SiGe Semiconductor. “When 
choosing from the range of 
power amplifiers available on 
the market, customers no 
longer have to sacrifice current 
consumption for performance. 
The SE2522L solves all of these 
requirements as an efficient, 
easy to implement solution.” 
Capable of operating at a duty 
cycle of 100 percent, the 
SE2522L delivers up to +20dBm 
of linear output power with an 
adjacent-channel power ratio 
(ACPR) of less than -2OdBm per 
lOOKHz.This efficiency is 
achieved through the combina- 
tion of SiGe’s silicon germani- 
um technology and linear ana- 
log 0. I to 1.6~ control. As a 
result, the SE2522L ensures 
stable performance and high 
signal integrity over the speci- 
tied range, even in the crowded 
unlicensed 2.4GHz frequency 
band. 
The SE2522L operates at a typi- 
cal current consumption of 
1 lOmA, which is as much as 50 
percent less than rival prod- 
ucts.This results from integrat- 
ed power-management control 
features as well as an efficient 
silicon germanium structure 
that provides high thermal con- 
ductivity and low junction tem- 
perature.The device operates 
using a single 3.3V supply. 
The SE2022L is supplied in a 
small-outline B-lead LPCC pack- 
age that is efficient for minia- 
ture designs.A flip chip pack- 
age option will also be offered. 
The device is available now in 
sample quantities, and costs US 
$0.94 in 1OOk quantities. 
TI debuts new SiGe process 
Texas Instruments has unveiled 
a new silicon-germanium com- 
plementary bipolar-CMOS manu- 
facturing process that increases 
speeds up to 3X over other cur- 
rently available complementary 
bipolar processesThe new SiGe 
process is the industry’s first to 
integrate both NPN- and PNP- 
type bipolar transistors, enabling 
a 3X speed increase and a 50 
percent noise reduction for op 
amps and other high-perform- 
ance mixed signal products. 
Designers of high-performance 
systems such as wireless infra- 
structure, test and measure- 
ment, medical imaging and oth- 
ers will benefit from the faster 
speeds, lower distortion, wider 
dynamic range and higher lev- 
els of integration offered by the 
new technology. 
“The BiCom-III process and 
other new analog processes in 
development demonstrate Tl’s 
commitment to the high per- 
formance analogue business. 
BiCom-III gives our engineers 
the ability to create an awe- 
some array of high perform- 
ance products - products that 
customers want, but can’t cur- 
rently get,” said Gregg Lowe, 
senior vice president for TI’s 
high-performance analog busi- 
ness. “This technology, and the 
ensuing products which will 
spring from it, strengthens TI’s 
position in the high-perform- 
ance analogue market.” 
Faster speed and lower noise 
and distortion in BiCom-III tran- 
sistors could benefit a number 
of high-performance applica- 
tions. In high-speed wireless 
systems such as telephone base 
stations, LANs and data transfer 
stations, these features will 
enable more channels with 
wider bandwidth and greater 
accuracy in less space. Greater 
dynamic range will eliminate 
intermediate frequency stages, 
enabling customers to simplify 
design while saving power and 
cost. Semiconductor test equip 
ment using BiCom-III products 
will be fast enough to keep 
pace with future generations of 
high-performance devices 
under development. Medical 
imaging will profit from greater 
dynamic range, and other appli- 
cations such as cable modems 
and hard disk drive preamps 
will also benefit. 
TI says it is the first company 
to develop complementary 
NPN and PNP transistors that 
take advantage of the high 
speeds offered by SiGe.The 0.4 
micron emitter NPNs and PNPs 
are rated with a gain-linearity 
characteristic of 30,000 volts 
and 10,000 volts, respectively. 
Devices based on the BiCom-III 
process can operate much 
faster over wider ranges with 
greater precision. For the first 
time, it will be possible to 
develop analog components 
that operate at 100 MHz with a 
distortion level of -lOOdB. 
The BiCom-III process allows 
0.5-micron CMOS transistors 
for adding digital functions, 
as well as precision resistors 
and capacitors to support a 
high degree of integration at 
the system level.The 
combination of bipolar, CMOS 
and passive components will 
enable TI product develop- 
ment teams to use the new 
process for building extremely 
fast, high-resolution opera- 
tional amplifiers and mixed-sig- 
nal ASKS that could not have 
been created previously. With 
BiCom-III and other new ana- 
logue process developments, 
Tl can extend the scope of its 
analogue and mixed-signal 
offerings to new levels of inte- 
gration and performance for 
years to come. 
